Time domain simulation is an essential technique in multidisciplinary design optimization (MDO). Unfortunately it can be time consuming and cause memory saturation problems when systems get large, sampling rates are high and input time histories are long. In this paper, an efficient simulation scheme is presented to simulate large order continuous-time linear time-invariant (LTI) systems. The A matrix (assumed to be block-diagonalizable) of the system is first diagonalized. Then, subsystems of manageable dimensions and bandwidth are formed and multiple sampling rates can be chosen to associate with the subsystems. Each subsystem is then discretized using a O(n s) discretization scheme, where ns is the number of state variables. Next, a sparse matrix recognizable O(ns) discrete-time system solver (i.e. matrix-vector product solver) is employed to compute the history of the state and the output. Finally, the response of the original system is obtained by superposition and interpolation of the subsystem responses. In practical engineering applications, closing feedback loops, cascading filters (shaping filters or other feedforward compensators) and other structures can hinder the efficient use of the simulation scheme (e.g. by destroying the block diagonal structure of the A matrix). Solutions to these problems are also addressed in the latter part of the paper. The simulation scheme, implemented as a MATLAB script newlsim.m, is compared with the established LTI system simulator lsim.m in MATLAB and is shown to be superior in the case of medium and large order systems 
S
IMULATION is an essential tool for the design of complex engineering systems, as the models of these systems become more and more complex. Fig.  1 shows some example systems and their complexity in terms of model dynamic bandwidth (normalized) and size. We have previously discussed the need for efficiency in large system time domain simulation and rationalized the distinction between large systems (n s ≥ 500), medium systems (100 < n s < 500) and small systems (n s ≤ 100). 
